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Charge of the MPART SAW

Preamble

On March 26, 2019, Governor Gretchen Whitmer directed the Michigan PFAS Action
Response Team (MPART) to further protect public health and the environment, by
forming a Science Advisory Workgroup to “review both existing and proposed health-
based drinking water standards from around the nation to inform the rule making
process for appropriate Maximum Contaminant Levels for Michigan...” Toward this
objective, the Science Advisory Workgroup shall make numeric recommendation(s) to
MPART for those per- and polyfluoroalkyls substances (PFAS) for which adequate
information exists.

ldentify PFAS listed under USEPA -
MethOd 5371 W|th avallable FISk The Science Advisory Workgroup shall:

1. Forthe PFAS listed in USEPA Method 537.1, review all existing and proposed
national- and state-derived PFAS drinking water standards and identify the most
aSS eSS m e n tS scientifically defensible non-cancer or cancer-based public health toxicity values
available for each individual PFAS chemical family member, or combination
thereof, for which the Science Advisory Workgroup determines that adequate
information exists. Provide written justification that shall include, but not be

I d e nti fy key St u d i e S an d p O i n tS Of limited to, the basis for the selection of the primary studies, critical effect

identification, point of departure determination, evaluation of all uncertainty

and/or modification factors applied, and the non-cancer or cancer-based toxicity

d e p artu re fro m Wh i C h to d e rive value derivation. Consider the extent of corroborating evidence from other

pertinent studies, including both toxicology and epidemiology.

tOXi C i ty Val u eS 2. Review all existing and proposed national- and state-derived PFAS drinking

water standards and identify the most scientifically defensible exposure
assessment and risk evaluation methodology for each individual PFAS chemical
. . family member, or combination thereof, for which the Science Advisory
Ap p Iy ap p ro p rl ate u n Ce rtal n ty facto rS Workgroup determines that adequate information exists. Provide written
b) justification that shall include, but not be limited to, selection of the most
appropriate receptor(s) and identification of all appropriate exposure assumptions

RSC, and intake rates to derive health - for th receptors).

. . 3. ldentify the most appropriate and scientifically defensible combination of each

b aS e d d rl n kl n g Wate r Val u e S specific PFAS toxicity value and exposure assessment and risk evaluation
methodology, including consideration of relative source contribution, from which
to derive a health-based drinking water value for each individual PFAS chemical
family member, or combination thereof, for which the Science Advisory

C O n S i d e r C I aSS - b aS e d ap p ro aC h eS Workgroup determines that adequate information exists.

4. Provide to MPART no later than July 1, 2019, a report recommending
scientifically-defensible numeric health-based values to inform the rulemaking
process for Maximum Contaminant Levels for each individual PFAS chemical
family member, or combination thereof, with written justification for the calculation



Timeline for the MPART SAW
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PFOA | PFOS | PFNA | PFHxS| PFHpA| PFDA | TOTAL| PFBA | PFBS | GenX
EPA 70 70 - - - - Yes - - -
CT 70 70 70 70 70 - Yes - - -
MA* 20 20 20 20 20 20 Yes - 2000 -
VT 20 20 20 20 20 - Yes - - -
MN 35 15 - 47 - - No 7000 | 2000 -
NH* 38 70 23 85 - - No - - -
NJ 14* 13* 13 - - - No - - -
NY* 10 10 - - - - No - - -
NC - - - - - - No - - 140

*Proposed, recommended or draft values (all values are in ng/L (PPT))




Risk Assessment Process

Step 1: Chemical of Interest Identified

¥

7 Step 2:
AHazard Assessment
AExposure Assessment
ADose Response Assessment

l ARisk Characterization

Step 3: Internal Peer Review

Step 4: External Peer Review

l Step 5: Publication of Assessments l
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Adapted from National Academy of Science, 1983




Variability in Risk Assessments

Risk assessments involve many decision points that may
significantly impact the final values

Regulatory Framework/Problem Formulation

What issue is the assessor is trying to understand? What are the
guidelines/regulations the risk assessor is having to follow?

New Data

How old is the risk assessment? Were there new data that were selected
for the key study/critical effect?



Variability in Risk Assessments

Professional/Scientific Judgment

fS_e(Ije_)ction of key study/critical effect, disagreement on the adversity of a particular
inding

Different approaches for dose/response assessment
Selection of uncertainty factors

Exposure Assessment
What exposures routes/populations are being considered in the risk assessment?
Selection of Relative Source Contribution (drinking water)

Different scientists, even when using the same risk assessment guidelines
and toxicity data, may come to different conclusions



Development of Health -Based Values

Toxicity Values
Identification of Key Study, Critical Effect(s), Point of Departure
Toxicokinetic adjustment to Human Equivalent Dose
Uncertainty Factors

Relative Source Contribution
Exposure Parameters

|dentification of sensitive population

Minnesota Department of Health (MDH) Toxicokinetic Model



Derivation of Toxicity Values
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An amount of chemical (estimate with uncertainty) that is thought
to cause minimal risk of harm for exposures lasting up to a lifetime
(e.g. EPA RfD)



Derivation of Toxicity Values

Critical Effect: The first adverse effect, or its

known precursor, that occurs to the most ’ |
sensitive species as the dose rate of an agent -
INCreases. o) '
55 06
i i 8.§ {
Point of Departure: Dose from the animal study g8
used as the oOostarting p0|"‘§ NOAEL
NOAEL 9 Highest dose not causing an adverse effect Y l :
- LOAEL {
LOAEL 6 Lowest dose causing adverse effect I > l i
Benchmark Dose (BMD/BMDL) 8 Model to predict . . -
dose causing specific minimal change (e.g. 10% 0 sof \ 100 150 200

response) BMOL



Examples of Critical Effects for PFAS

Hepatic toxicity (increased liver weight/necrosis)
Renal toxicity (hyperplasia)
Immune system suppression
Changes in thyroid hormone levels

Developmental effects
Decreased weight gain
Delayed ossification (hardening of bones)
Accelerated puberty
Delayed mammary gland development




Derivation of Toxicity Values

Laboratory animal dose or serum level is
converted to a human equivalent dose or

serum level

Dosimetric adjustment factors (body weight scaling

or use of animal and human half  -life) EOA Male 4-6 days 2138

Human -specific information on clearance rates years

(occupational and non  -occupational) Female  2-4 hours

Male 38-41 days 3.4.5.0

Example: A 1 mg/kg/day PFOA dose in mice PFOS -ee-iré
resulting in a serum concentration of 38 mg/L Female 62-71 days y
corresponds to a human equivalent dose of
0.0053 mg/kg/day (Lau et aI., 2006; USEPA, Serum half -life estimates (adapted from Lau, 2015)

2016)



Derivation of Toxicity Values

Uncertainty Factors (1x, 3x (10 ©°), 10x)

Intraspecies extrapolation & Accounts for variations in chemical sensitivity
among individuals in a species

Interspecies extrapolation & Accounts for variations in chemical sensitivity
between experimental animals

Exposure duration & Allows for extrapolation of experimental results from
subchronic to chronic exposure

Use of LOAEL rather NOAEL & Accounts for the uncertainty in using a RfD
derived from LOAEL

Lack of Database Completeness & Accounts for the absence of data for
specific toxic endpoints (e.g. developmental)



Relative Source Contribution

Exposure Decision Tree for Defiming Proposed RiD (or POD/UF) Apportionment
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Relative Source Contribution o

Subtraction method

Subtract all non -drinking water exposures (i.e. background)
from the Toxicity value to determine the amount of the
Toxicity value available for drinking water exposure

Determine what percentage of the Toxicity value that
remainder represents

NHANES or local biomonitoring information (if available)



Exposure: Intake Rates and Body Weights

Upper percentile water intake (protect high -intake
consumers)

Connection between body weight (age) and water intake

95th percentile of water intake with average body weight
US EPA Exposure Factors Handbook (2011, 2019)

Infants are the population likely to have the highest water
Intake in relation to their body weight



Standard equation:

Health-Based Drinking Water Value

Minnesota Department of Health (MDH) Toxicokinetic Model:

Accounts for prenatal (maternal serum and placental transfer) exposure along
with exposure through breastmilk (maternal serum and transfer to breastmilk)



Minnesota Toxicokinetic Model

OHowever, PFOS and PFOA ha

characteristics that are not adequately
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Minnesota Toxicokinetic Model

One -compartment model
to predict serum
concentrations of PFOS
and PFOA from birth
through attainment of
steady -state conditions




